The biological purification device that combined the aeration-ship technology and biological contact oxidation was applied to the eutrophic river water treatment of Dongfeng channel in Zhengzhou city, Henan province. The effects of dissolved oxygen (DO) and hydraulic loading on the combined packing performance had been studied in previous paper [1] . In this paper, Factors of reaction pH value and temperature were optimized using single factor test to find out the preferable treatment effect.
Introduction
The utilization of biotechnology to manage sewage is attracting an increasing interest due to its characteristic of both activated sludge and bio-membrane. It is easy to manage, has anti impulsion load as well as treatment effect. It has been widely used both in China and abroad [2] . In this study, a cylinder filter bed which has good water permeability was used in the river restoration experiment with biological contact oxidation technique. The water was from Dongfeng channel in Zhenghzou and the cylinder filter bed that equipped with water-erosion resistant and corrosion-resistant filler was fixed in one section on the river to accelerate river restoration by enriched bio-membrane surface [3] .
Materials and Methods

Experimental equipments
The experimental device was plotted in Fig.1 
Materials
Combined packing ring was made of polyethylene with strong acid-proof alkalinity.
Stereo flexible filler was made of polyamide and had high acid and alkali resistant. Contact oxidation water tank was made of plexiglass. Air compressors and aeration head were used to supply oxygen and rotameter to control aeration volume. Influent flowmeter was LZB-4WB which was made in Chengfeng flow meter Co., Ltd in Changzhou. Polluted river water was conserved in water tanks which has an effective volume 500L.
Experimental procedure
The influent water came from sedimentation tank effluent in this study. U.S. Government work not protected by U.S. copyright
Analytical methods
Chemical oxygen demand (COD) was determined by potassium dichromate method. Time（d） pH Influent pH Effluent pH
Effect of temperature on the treatment system
Temperature was another important factor for the activity of microorganism. It was generally recognized that the best temperature for biochemistry treatment was 20°C~30°C and the lowest one was 8°C. When the temperature was below 15°C, it was hard to form the bio-membrane. Especially when the temperature was below 10°C, the synthesis of protein was blocked and the microorganism was almost in dormant state [4] . In the meantime, the gaseous transfer rate also changed along with the variation of temperature in the reactor. Hence, temperature was one of the key elements in bio-membrane treatment system [5] .
Experiments were carried out to find the proper temperature under the conditions of HRT 3h, DO 3.5mg/L and pH 7.0~8.0. The temperature range was selected from 17°C to 31°C. The results were depicted in Fig.7, Fig.8 , Fig.9 and Fig.10 . The changes of BOD 5 in Fig.8 was similar to the changes of COD, however, the former was a little smoother. when the temperature was above 10°C the NH 3 -N removal rate had little change [6] . However, the obvious increase of NH 3 -N removal rate at temperature 20°C and 28°C provided reference for study of this program. 
